We have recorded in vivo emission and time-resolved spectra of the firefly species Pyrophorus noctilucus. The emission spectrum shows the FWHM value for this particular species to be 55 nm, which is significantly smaller than the half widths reported till now. The time-resolved spectrum reveals that a flash, of duration about a hundred milliseconds, is in fact composed of a number of microsecond pulses. This result suggests that the speed of the enzyme-catalyzed chemiluminescence reaction in the firefly for the emission of light is much greater than is believed to be. The spectral distribution of bioluminescence has been the subject of numerous investigations. Existence of distinct groups of bands in a few species of fireflies has also been reported [1] [2] [3] . We have recorded in vivo emission spectra of fifty specimens of the firefly species Pyrophorus noctilucus; one of these is shown in Fig. 1 . Males of this species emit flashes of light from their abdominal lanterns. We have found the peak wavelength as well as the full width at half maximum (FWHM) to be remarkably constant. The position of the peak wavelength has been observed at 564 nm, that is, in the yellow region. The wavelength spread clearly shows that this particular firefly species emits in the green and yellow region, with a bit of red thrown in. The FWHM width has been been reported to be a few hundred milliseconds 6-7,9-10 , but the spectrum presented here reveals that the duration of a pulse is a couple of microseconds! A survey of literature indicates that this is the first report of a bioluminescence system emitting microsecond pulses. On a bigger scale (Fig. 4) it is evident that the duration of a flash, consisting of a number of microsecond pulses, is about 100 ms, and from studies of similar spectra of five such specimens it can be concluded that the flashes are separated from each other by a few hundred ms. We have found that the flashes, on an average, are repeated after 800 ms, and have noted the minimum separation between two flashes as 150 ms.
We have recorded in vivo emission and time-resolved spectra of the firefly species Pyrophorus noctilucus. The emission spectrum shows the FWHM value for this particular species to be 55 nm, which is significantly smaller than the half widths reported till now. The time-resolved spectrum reveals that a flash, of duration about a hundred milliseconds, is in fact composed of a number of microsecond pulses. This result suggests that the speed of the enzyme-catalyzed chemiluminescence reaction in the firefly for the emission of light is much greater than is believed to be. The spectral distribution of bioluminescence has been the subject of numerous investigations. Existence of distinct groups of bands in a few species of fireflies has also been reported [1] [2] [3] . We have recorded in vivo emission spectra of fifty specimens of the firefly species Pyrophorus noctilucus; one of these is shown in Fig 2. The time-resolved spectrum, shown in Fig. 3 , exhibits striking similarity with the output of a multimode laser. The duration of a single pulse has been reported to be a few hundred milliseconds 6-7,9-10 , but the spectrum presented here reveals that the duration of a pulse is a couple of microseconds! A survey of literature indicates that this is the first report of a bioluminescence system emitting microsecond pulses. On a bigger scale (Fig. 4) it is evident that the duration of a flash, consisting of a number of microsecond pulses, is about 100 ms, and from studies of similar spectra of five such specimens it can be concluded that the flashes are separated from each other by a few hundred ms. We have found that the flashes, on an average, are repeated after 800 ms, and have noted the minimum separation between two flashes as 150 ms. should be higher than the width of the pulse to be recorded, we used different RC values from 500 ms to 150 μs to confirm the result. Tektronix TDS 520A digital storage oscilloscope was used to record the pulses.
